Kinetics of melittin binding to phospholipid small unilamellar vesicles.
We have used the decrease in the fluorescence intensity of the single tryptophan residue of bee venom melittin at long emission wavelengths that accompanies binding of the peptide to phospholipid small unilamellar vesicles to determine the rate of binding through the use of stopped-flow fluorometry in the millisecond range. We have found the rate to depend on the degree of saturation of the lipid acyl chains as well as on the physical state of the bilayer, the net electric charge of the polar headgroups, and the lipid-to-melittin molar ratio R. For zwitterionic lipids (i) the binding process is found to exhibit negative cooperativity, and (ii) the rate-limiting step appears to be penetration of the protein into the hydrophobic region of the bilayer. For negatively charged lipids the results show that binding is a very fast process that seems to be electrostatic in nature.